1.. INTRODUCTION
================

Periodontal disease is chronic, inflammatory disease followed by destruction of periodontal tissues. Oral biofilm with anaerobic microorganisms represents main etiological factor for occurrence of periodontal disease, but cigarette smoking is basic risk factor for development of chronic periodontal disease. Periodontal disease is three times more frequent in smokers than in non-smokers, regardless the level of oral hygiene ([@R1]). Disease quicker progresses in smokers than in non-smokers ([@R2]). Cigarette smoking is connected with more frequent appearance and progression of aggressive periodontal disease, with deeper periodontal pockets, alveolar bone lost and tooth lost ([@R3]). Cigarette smoking could mask an early inflammatory signs of gingivitis and periodontal disease, particularly the propensity of the gingiva to bleed on brushing, or following periodontal probing ([@R4]).

Cigarette smoking is one of the most significant risk factors for multiple diseases, including periodontal disease ([@R5], [@R6]). In smokers it was reported early onset of disease ([@R7], [@R8]) and increased rates of disease progression ([@R9]). Furthermore, clinical investigations have demonstrated that cigarette smoking may hamper the healing outcome following surgical and nonsurgical periodontal therapy ([@R10], [@R11]). Cigarette smoking could mask early signs of periodontal disease by suppressing of immune host response. This could cause problem in diagnosis of this disease, particularly in young people with early stage of periodontal disease. Periodontal disease is more progressive in smokers and their response on periodontal therapy is significantly weaker than in non-smokers. Group of active smokers are losing epithelium insertion, although basic treatment is correctly performed. These findings are particularly significant, because they indicate that 85-90% of patients, with periodontal disease, were group of active smokers ([@R12]).

During of inflammation of gingiva, there is deviation in size and shape of cells of stratified squamous epithelium and their nucleuses are increased independently of cell differentiation degree. Exfoliative cytology is non-invasive technique, which is very important in determination of inflammation in oral cavity, and it allows easily and painless sampling of cells, afterwards they were examined under a microscope ([@R13], [@R14]). Cell desquamation of stratified squamous epithelium depends on mitotic action of a basal layer, enzyme activity in cell culture and action of mechanical irritation ([@R13]). Obradović et al ([@R15]) showed that during the gingival inflammation, which is common in diabetic patients, there were deviations in size and shape of cells of stratified aqueous epithelium , and that increased their nuclei regardless of the degree of differentiation of cells.

2.. AIM OF THE STUDY
====================

**The aim** of the study was clinical and cytological examination of periodontal changes in smokers and non-smokers. Further, specific goals of this study were health promotion in patient, particularly in smokers.

3.. PATIENTS AND METHODS
========================

The study was conducted on Dental clinic of Medical faculty in Niš and Institute of Pathology, Medical faculty in Niš. Ethics Committee of Medical faculty Niš approved the methodology of the study. The anamnesis was taken and clinical examination was conducted on the patients who came on Dental clinic of Medical faculty in Niš. During the clinical examination indices of oral hygiene, plaque index (Pl) ([@R16]), gingival index Löe-Silness (Gi) and the community periodontal index of treatment needs (CPITN) ([@R17]) were done. After diagnosis was established, participants divided into group I --smokers, and group II -- non-smokers. If participants were in group of smokers, than the smoking period and number of cigarettes per day would be registered. The study's exclusion criteria was: patients on immunosuppressive, antibiotic or corticosteroid therapy in past six months, patients younger than 18 years, pregnant women, patients with blood disease, acute and chronic infections, autoimmune and cardiovascular disease as well as former smokers. The gingival smears were taken for cytological analysis, dried on air, and stained by haematoxylin-eosin method. Digital pictures (1280x1024x24b pixels) were taken under objective x63 at microscope NU-2 (Carl Zeiss, Jena Germany). For karyometric analysis, the ImageJ software (Wayne Rasband, National Instututes of Health, USA, <http://rsb.info.nih.gov/ij>) was used. Six nuclear variables were estimated: area, optical density, Ferret's diameter, perimeter, roundness, and integrated optical density (IOD). Statistical analysis of results was performed using descriptive statistics and multivariate methods (MANOVA).

4.. RESULTS
===========

Out of ninety patients 45 were men and 45 women. The average age of the smokers was 37.72±10.99. In group of non-smokers, the average age was 42.65±13.80. That was lower than the age of group I, but the difference was not significant (Table [1](#T1){ref-type="table"}).

The values of gingival index (GI)- Löe-Silness and periodontal index (CPITN) were higher in the group of smokers, but plaque index was also higher with statistically significant difference of their values between examined group, with maximum level of significance (p\<0.001). The size of nucleus (area, Ferret's diameter and perimeter) was higher in the group of smokers, but differences were not statistically significant. In the group of non-smokers density of nucleus was higher than in non-smokers group, but difference was not statistically significant (Table [2](#T2){ref-type="table"}).

There is statistically significant negative correlation between tooth brushing and area, major axis, minor axis, middle diameter and perimeter (Table [3](#T3){ref-type="table"}). The average smoking period was 15.92±9.84 years. There is negative correlation between density and period of smoking (more than 0,5). Perimeter- the size of nucleus was higher in the group of smokers. In the group of non-smokers was higher density of nucleus. There is negative correlation between tooth brushing and area, major axis, minor axis, middle diameter and perimeter.

5.. DISCUSSION
==============

Numerous authors were established that smoking is significant risk factor for occurrence of periodontal disease ([@R1], [@R2], [@R4], [@R18], [@R19]). Comparison of clinical parameters of periodontal disease between smokers and non-smokers, could be notice that clinical symptoms were heavier and it was manifested by higher number of deep pockets, more excessive loss of epithelial insertion and presence of higher number of gingival recessions, accelerated alveolar bone loss, but gingival bleeding is reduced in these patients ([@R1], [@R20], [@R21]). Preber et al ([@R4]), were noticed that gingival bleeding, which is first sign of gingival inflammation, and periodontal disease, was lower expressed in group of smokers with regard to the longer period of smoking. Although, it was noticed that passionate smokers had significantly greater plaque index, average number of bleeding sites after periodontal probing was reduced in smokers (27%), than in non-smokers (40%). Anil ([@R22]), explained that nicotine which causes vasoconstriction of peripheral blood vessels and that reduces the objective clinical signs of gingivitis showed reduction of inflammatory clinical signs. Mavropoulos et al. ([@R23]) were consider that small recurrent vasoconstrictive attacks, during long period of smoking could lead to gingival vascular dysfunction and periodontal disease. Induced vasoconstriction could impair gingival blood vessels and could reduce amount of oxygen and blood elements that supply gingiva with nutritive elements. Nevertheless, the gingival bleeding and the amount of gingival crevicular fluid GCF was reduced in smokers compared to non-smokers ([@R24]).

Cigarette smoke contains approximately 4800 chemicals, with over 60 of them known to have adverse effects on human cells and tissues ([@R25]). Chemicals found in cigarette smoke are also highly genotoxic and lead to various forms of DNA damage ([@R26]). One of chemicals of smoke, nicotine, effects on the strength of attachment of gingival fibroblasts, and when epithelial cells were treated with nicotine than collagen and uncollagen proteins production from gingival fibroblasts was significantly disturbed ([@R27],[@R28]). Following treatment with nicotine on human gingival fibroblasts leads to a proinflammatory cytokine production: IL-6 and IL-8 ([@R29]). According to average values of dental plaque, it could be notice that low level of oral hygiene is present in the control group-non-smokers, but it was lower in smokers where the dental plaque is covering more than one third surface of dental crown. According to results of this study it could be concluded that an increased amount of dental plaque in smokers was consequence of low level of oral hygiene. Wilson ([@R30]) was explained that an increased amount of dental plaque was consequence of smoking dental deposits, witch made dental surface uneven and because that reason dental plaque was annexed easier. According to previous findings, calculus forming was increased in smokers, due to the increased flow of saliva and concentration of calcium present in fresh saliva of smokers, immediately after smoking ([@R31]). Nicotine from cigarette smoke affects exocrine glands, primarily by increasing the secretion of salivary and bronchial glands, while it inhibits them later. According to previous clinical and epidemiological findings in different population, the authors ([@R32],[@R33]) were suggesting that tobacco smoking was associated with increased accumulation of supra gingival and subgingival dental calculus.

The group of smokers were reacted unfavorably on periodontal therapy although in group of smokers and in group of non-smokers, the same pathogens were present ([@R34],[@R35]). It is establish that smoking has influence on level of cytokines in host, however the specific mechanisms, which damaged periodontal tissue, stay unclear ([@R36]). Partial, the reason why smokers have more deposits than non-smokers is the maintenance of lower level of oral hygiene, or they are used to tolerate the lower level of oral hygiene.

6.. CONCLUSION
==============

The values of gingival index (GI) Löe-Silness and periodontal index (CPITN) were higher in the group of smokers, but plaque index was also higher with statistically significant difference of their values between examined group, with maximum level of significance (p\<0.001). The size of nucleus (area, Ferret's diameter and perimeter) was higher in the group of smokers, but differences were not statistically significant. In the group of non-smokers density of nucleus was higher than in non-smokers group, but difference was not statistically significant. Previous reports about influence of smoking on periodontal health, indicated that a periodontologist should educate smokers with periodontal disease, and show them the risk and consequences how this bad habit influences on periodontal tissues. Teamwork of many experts of different speciality field is required for better periodontal health of smokers.
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Karyometric variables on cytological material from smokers and non-smokers
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Coefficients of correlation between kariometric variables and duration of smoking, number of cigarettes, and brushing. \* Statistically significant corelations
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